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(57)Abstract: 

PURPOSE: To carry out an oxidization step for a 
silicide without a structural defect at a polysilicon 
gate, by oxidizing a polycide structure made up of a 
gate insulating film, a first conductive layer containing 
silicon and a silicide layer on a semiconductor 
substrate in an atmosphere of oxygen and hydrogen 
chloride. 

CONSTITUTION: A gate oxide film 22 is formed on a 
semiconductor substrate 21;*AfirsN:'cori^ 
23 that includes polysilicon and single crystal silicon 
is formed thereon. A silicide layer 24 is formed on the 
first conductive layer 23. The wafer with a polycide 
structure is loaded in a reactive container. The wafer 
is oxidized in a dry state in an atmosphere of oxygen 
and hydrogen chloride for a given time to form a 
silicon oxide layer 25 on the silicide layer 24. During 
the oxidization of the silicide layer 24, the oxidization 
step is stabilized by oxygen and hydrogen chloride, 
and the consumption of silicon is kept constant, and 
thereby a structural defect on the surface of the first conductive layer can be prevented. 
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[ gift] y if-r FOKffcilS^dtr^VttfigBOS 
[«(£] *a««l«2 l±fc^-Hft»BI2 2. 

3>«r^^ i mmm 23. y -y- 4 kh 2 4 jwubcc 
[3am] c ft cc «fc 0. #'J1M K«B1©*'-KW'E 




[tt«i i ] m£#mm±ictf- tmmm. ^> y 3 > 

FJltfJWcSMSftfc* 

F^«R8M"*B»£. 
£H« L T ft & C t *#8fc i * £ **f^B©«i£& 

So 

[»«3B 2 ] t^mm i aims***' y > y 3 >£^t? c 
t«r««i"r4e»*3i 1 E«o¥imonk% 10 

mn, t/yif-r F»#JKfrcis»3ftfc#yif >r f«*» 

ttKS/ytM FBSSBRiWbK^^HiilT^teS 

#smt^^ 2 &r - - y > ^-r z&mt , 

iulEJ5^ilF*i©SJK&ffl 3 fiStflS* TTFtf 
^^r>n-r r ^>^-r^^pg^ft{fur^^ci^ 20 

[BJI*3B4 ] iufBJH 1 aKttflBH: 650± io°C©KBrt 

-c*4ci*w»fr5Hi*3i3iaK©^y^-f fom 

[S»#PB 5 ] fjlEH 2 fi&Rffitt 900+ 20*C©ttBrt 

r**ci*«F*cfc'r*w*B3ia«©s/y*-Y mm 

[AH©IHllttttH] 
[0 0 0 1 ] 

[*JfcJb©*[B4WrJ *»WB4MWW*»WM*ttK: 30 
*cciE»©fila*fia&4fc»ccj^sh*^yi>- 

^ F (silicide) ©BWfc#ffitellB , i"S. 
[0 0 0 2 ] 

H3BVLS I*qaiSti4Ct«CJ:0. ^Kt^V 
;H Mm (XB-e-cDfiTF) {c»/hSftfc»£EIRK: 
®H "T S StniR W * + > % > X (DWPtt *t "4" -5 B3fc# 
*»CCWSI"C**. fifCMOS (metal oxide semi con d 

uctor ) iatttHfcWrftO, Btt*ttfW*t± 

GC*5l>TlBS1ijS0CX^l>7tRC (resistance capacit 40 
ance) S3£ (delay ) r X ^ ? *>#1Cf£5iBM 

HBiWtaffi«coRCiBffiCcJ:»3*aiK**W*. $s 

JKOfflMSlaY t^iWEWft t>Oi*S. 

[0003] ^35. K*©ffitft**# y ^ v^xomtK 

$15-30Q/cm J ±0fi«>J:5itS»^©S 



#5^6-2^9 04 9 

2 

J8B8fto*>o«JBXe (Will y-x-FU-fW* 

[0 0 0 4] E«cofifS«:«^>r 5fc«)Oft&©*tti L 
r v Tpy 2^y 3>&Cf^b9i©a,£:&lii ( refractory met 
al) (D£>^X-f>W, ^>^Ha 4 ^^-^AT 

i, *y^f s >Mo«*a:saai8*mr«fliL^9, c 

ft 6>ilfl6fc&£JK <b > y ^ > S i £ ©K£«9t£^]Kll£ 
GMfW-tF (W;WSi, , TiSi 2 , MoS i 

, , Tas i a ) ti««e»T**a*s*&. 
[ o o o 5 ] ^«»(DaA§nfc# y v y 3 >±&c 
mm^mm iwawBiia^^y^ f) * 

^SSbfc^JWKi©^^ F (polycide ) flfcStfiE 
tf»il(^©fc260iBIR«:ffifflSftSo 
[0 0 0 6 ] — «W«:iCTt^)K«afc^B»iaKfrcfe^ 

^teeT^fteoMffcttoMHWrtt^^-c*?). ^ft 

MOS r^>^X£©y- F«SfCffllae»ft4*&— S 
ffiBuS^W^y^-Y FBf**#l*fcy-F 

acc^r*»^tcfcisii[^fejii*iffiT'«ffiSftsti^ 

#y*-< FaKS^y^y^viBft^sEttifior 

[ooo7]— # % ^i/3>±tc^y^ fsjbjsws 
»o*©*jS3&j*o, *ft*ft««waHa»*#5aK* 

*^tf, D^y 3>±K*6#&*BI©I», 2)Z1 

Xy^'>3?y>^ (co-sputterinq ) —5 s v 

[0 0 0 8 ]-*, VLS I«JftiHlT5/yVY F±K 

f&H $ ft^jss ft s ^ y e> y 3 >^nii i ©^si©/c 
af>cciaiikii*#y^-f F«ji©±a«MccjKjitrs. ^ 

FUSS i 3 N 4 3&sc©»^«:«SSft»*36S, — » 

nscMWficdta u/c-> y 3 >^bM^^f ftint4«£« 

(#oj: 5 Ktt«©7Mn»l^yt2b©IBIHI t LX&c 

[ 0 0 0 9 ] # y y n>^*isft^ y 3 >±«cjgfiE3 

ft/c^T©^©->y^^ FE^lfbfI^Tt#« 
■Tfttf*©*H«:t/ y 3>K<fcJBS i O, ^jgfiSSft 

^^f#^ft^ Q 

[0010] Hi»se*©#yif-r F«KS©^y*-Y f 
[0011] ct^^ffloctt, 5t*r^©«M«:^y^-r f 
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650±io°C) OSiSgF^^cci-^-f 

[0012] SJ^OllW^y^-f FOBtffcsWBC 
£{i<7)-ffi7j<3i 900±20°C) tCjgLfcft. 

iso 2 tigT-cifi3 o^iarfrie^y-y^ F*lfca» 
ib^i±5 (ap%, s i +o 2 = s i o 2 > o 
[ooi4] rat;iBJSTfflR^x*±a&H*. 
h 2 siarrfi 5 ^ttrtWEt/ y -y- f *ss»{ tr 

& (BP5 % Si+2H 2 O = S i 0 2 + 2 H 2 ) . 

[0015] mm, tk**±«>*«^»is» 

[o o i 6] «±©cfc5fc#yi^ F«jgr, ^y-y-^ 
S£ft* 0 

[0 0 1 7 3 l)SiO, JB*«DfcBMfc#<08;« 
Z)fV1M F/S i o a ■wfflrostB 

3) 2^ytM Ffi^II? iWlLfci/U 

4) ^* y j/y3>*>6 > y 3 >JHT£m 9 # y v y 3 
>/^> y -y -y fhwccdkjs 

TVL S I B^©>"J2>H (Silicon Proc 
essinq for the VLSIEra ) J , S. ^Jl? (S.Wolf) 
RO'R. N. (R.N. Tauter),, vol .1.1986, pp 

395-396 ) 

■c s KftasoiHcc^y-y-^ Frto»«s*ifc^y=i> 

y y n 6 tB^> y n > JS^tc <fc 0 *W 3 
ft*. iWbHlS3M»W6n*Ci«:J:92/y-y--Y F±© 
s/y 3>imu»**wtj*< &s. 
[0018] -77, imi:*w> y 3>Kft»*jiDTje 

MMtKJfoMHc*. 

[0019] H2»^*©SWR:J:9tRastifc^y'y- 
-f F«*^^tp^»^s^*r8wsr** 0 

[0 0 2 0]B2 4#IRthll 2Pys/y=i>Jil 3i 

s^y-y--/ f»i 43^6«teEsns#y-y-^ F«jg^z» 

tir^*. fit, fya>HMfc«ti 5#wy-y--r K<t 
^tts^ 1 1 cD^mffiicBf&z ti, cntem 1 tc^u 

[0 0 2 1 ] l/*»0tt*S6, fie*OJ:9fteS»-ffci« 
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#s^yiM F©BMttf«*WK:j»a{tS#4. 

ft, H2 <om^<o <fc 0 cc# y i/ y n >■ 1 3 <?» y a > 

«B»W«:iiltCcai«S#*ci*cJ:0 t ^y^yn> 

t^yiM Fcc«e»tt^Ri^*^rs. c/Ucm&k 

[0 0 2 2 ] 

10 Bffisfie^ofisisoHHiS^iBSi 0 # y > y 3 h <o 

[0023] **woflsoBW«#y -y-f FflBSO^y 
ir-r F*M{tr*#a«i«r4ct'c*4. 

[0 0 2 4] 

fy-F-Y F»#*fcWiSftfc#y-y--f f« • 

20 **^#H»TT?|«itfbS*»E«Ji*±«:^ya> 
[0 0 2 5 ] X, **9!6CJ:Oy-HftliBl, ^y^> 

^/cSiiii, vy-yv F»#*c«ji3ftfc# 
y^>r F«ji»** 1 a*(«©fiia»rt«cn-r^ > 
y (loading ) «rsasi£SrtojajK*»2 
SftKIBS rlWcfgf^xiiMT'Ci 1 
y>yrSSBi. WB^y*^ FJi*iBRi*{b*3R 

30 3R^*±»23R»H»Tr*2^CT^-y>^rsa 

MfEl#3§®£T>U~fv >y (unloading ) TSSBf 
«r**Lrtt4Ci*««4T*^yif--r FOUYfeWS 

[0 02 6] 

acf*{k**#x»5/y F*sstcKfbs-a-, ^>y 

40 * 0 

[0027] 

[0028] B4&*maK*Qwmstii£2mti&m 

[0 02 9] H4t#JBfntt, ^«tt««2 1 ±^^r 

«na#y-y--Y F«jS»y- h»ui2 2. ^yn 
>*^/cm 1 2 3, v y -y* fj§ 2 4 
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[0 030] H3»:fcfS9IKJ:SJ'";-!M FOfSHbitg 
4SLfeBllt*5. JiTF0 3. I4I;#I?KL-C* 

^©aiaw*««©«»5rffiRCFi' y -f f ©SKb^s 

[0 03 1 ] H4fCiftt/teJ:9K:. 5fe-r^«ft»©2 1 
±(C F W\m 2 2 £?*JI L/ fc*gtf 'J ~> U = 

nr> y =3 y a >^#t?m i mmm 2 3 4jg«:ais 

■TS. *(r»T. «nB»l*Wi2 3±K:. ffl*.t2£$ft 10 
ft^JgixtS (direct metallurgical reaction ) , |BJB# 
^fl^tf (co-evaporation) > (n— X 

£ y > iOctilt^** - v h^e.©*^* # y > 

y-y-c F*jg©y- f«b. xuBBi^ists. 
[0 032] ^^-c. Bsris^y if -f F«jg©^s*iyt 

[ 0 0 3 3 ] m 3 ^#itnif, tims&gta&fiMz 
^HMTfcg^nrfco, *©se^fr». mw: 650 20 

S 5£©*i»R« («jL« 900±20'C) tc-r-5. 

3o^i) <Drsimzv*»-&mi'XT--vyir-r 

[0 034] -€•©«. fiS*WF**©S*«f#Ott#& 
FJI 2 4 ±iC^ y 3 >m{tWim 2 5 #sfl5J&3 C © 30 
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><Dffipm*— fete®-?, mm, fuiB^y-y-Y F«3t© 
i'Ms.c>***#sffi 2 i ©asm § ftfcsi®&e 

[0 03 5] &{C. St^ft^^OS SgHfL&J&SfcK 

1 5#m*2&y--y>y-rs. zux> si&srt© 
-dT 650±io'C©|SHrt©SSt<:^.5>j;^) £ 
[0036] 

«. WES/U^-f FIB2 4©BKbiIfI4». BHW*©M* 
&Cfltt* t*JR# * » F ©BMt^fSJEtc L, . i^V 

tern i mmmoikmxBi&2tiz>ffimzx.Rktim±zft 

[003 7]ffiot, MOShv^X^O^l/i'aJl' 

FSfffit^ie«iffiES*s-S«c«fcti¥^SS©Mffitt 
[Hffi©ffi#fei5iW] 

[si] mzo&ffiit «t y-y-r FMffcais^r 



[S2 ] «©a»Ki o»jSsnfc^*fi«s«©Bf 

[0 4 ] ##suj ( c «t o mgtztitc^m&mmvmmm 
x$>z>. 

[##©lft?B] 

2 1 2 2 y-hSMtlDl. 2 3 ffl« 

2 4 is y -y- ^ fjb. 2 5 ->V3 >mitmm 
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